
February 28, 1953 

Dr. P. R. Ednarde 
90x 185 
Ctimblee, Ga. 

Dear Dr. Edwards: 

In a couple of days, I expect to be sanding the oultures to be mentioned. 
I WY writing first to warn you about them, end because X have just a free 
minute right nowe 

The &mmdorf story 88ms to be straigbten%ng out olearly. By one paeoage 
through an appropriate serum (minneaota-2&j; nor&sad, etc), one aaoily re- 
covert3 fr& 6145-52 3. oho:.e&trersuis kunzendorf a ephaee ( ZW-$f38j. The eame 
type cm be ieolsted from the very roe&, alow-growing blabe that eventually 
apreod out in kunzendorf serum S+?. As f noted at aharnblets, 42?8 W-938 type 
migrafes recldily $bvmgh morshead, etc., but not through kunzendorf Berum* 
~c~se obwtrvatione have been rspaated here asvsral times now with prop% ntten- 
tfa to verifyi& purity of cultures, etcI 

At Chamblee, I was dlaturbed not to be able to demonstrate the. agglutinabilfty 
of S'd+?58 type in kvnzendorf eefuw T!m warm thing happened here, bdt it memad 
there had to be a reaotlon @d&g from the inhibition of notility. Xt turns out 
that the un%c,us Praation (let me aall this c1 for now> of ~-958 IS rendem& fnag- 
glutinable by formalin. a1 ia aleo at lsaet ae 1aMle ati u to heat: nearly inaotk- 
vated at bob, p mine., ooqlats by boiling, 10 miner Vith ovetrnight, 19vizy: 
oultur~e tested directly in i’enaenay broth, o’ agglutincted to a titrctr of l:ZjL 
in kunzendorf, 1~500 (trace at l:loOOj in bsrlin drum. I1o reaction was observed 

or fn typhl Vi at aa50 in 1~; dr anx; 1,2 ($157); 1,2,3 (Collndoler puerto-rico?jr or 1,5 s3ermm 
from minneooh 240; new ~csxico 20; poratyzhf A 228, or morehecad. It W&B etill 
preeant in 5-serum (berlln nbsorbod with ,?157), ZV-95-8 also aggl-diinated to the 
titer (co* 50,Oi;O) of o @orus ((filMdale), whethkr formalfnized or not. 

0’ La also present in ycur f153, though somewhat 1s~ trell developed ( living 
aelle react with m btwlln serum at lrl00, but not 1:5Wj. W’ortu- 
netely, I do not have your e serum, but would 0uegeot that it containn antti-0’ 
( judging from the agglutinabt3.ty of ?153j. It would be useful to teOt far tie 
prcaence of c’ in ktwzendorf 1$5. ,.[ predicted frcm the ai-agg1.htini.n in the atsruzn). 

This &BQ~B to be nearly a11 t&t f BEI. ec:u%pped to do with thin probk:. ;JZ 
I tiaeing amething very trivial is ~~ondsring about a fon:alLn- and heat-!ahils 
antigen, or have the likea of this ulreudy ‘oeor? described? The behatior of ksnaen- 
&'orf 13ee~a to be expk!abk3 on the hn3thaEliO t&t ita phase13 are fhUd!.y 

dot’ I 1,5,0’. . . S&+58 ~~8;“10 to be :iuits stable in a-s?erum 3Ss :resw::ably free 
of ct-, ,&utinin, 80 that the stab irity of this strain ia not noieig 2% cqatter of 
the cl factor. The agglutinogehiofty of c1 raw+, be more stable to Pornalin tha 
ito agglutinabiifty. Nevertheless, the beat ai;proa& to c1 groper purified raagont 



for c’ might be to immunize properly prepared rabbita with living cultures of 
SW-958 (or even # 153). It might be easier to remove u from such a serum9 uaQg 
SW95eC (958 aelected through kunzendorf msrum for loss of a’), SW-902 (a:- from 
altendorf -x b:-), or other c, non-c’, phases than it would be to remove all 
of the 1,5... cromplex from the berlin serum. Could it be that the fairly low 
tit3r for c’, on the one hand, and the filure to recognize it (?) previously, 
on the other, are both dhae to the inactivation by f ormalin? Until a cleanmtr c’ 
reagent is available, it will be difficult to study f;b distribution and pos- 
sible identity with other factors. 

The evidence that c’ # G is : 1) Colindal-C-*rum does not agglutinate the kumen- 
dorf strain SW961, although it doe3, of course, SW-958, 9586, and SW-902 (c:-). On 
‘the other hand, berlin serum does not agglutinate either 958C or 902, but doe3 
958. 2) Formalin destroy3 the agglutinability of 958 with berlin serum, but does 
not impair it3 reaction with c-serum. There is no proof that cl is a flagellar anti- 
gen, but its is heat-labile, and anti-c’ inhibit3 motility at remarkably high dilutio. 
Some of the group C nonmotiles, If they can be made to revert (as 1 know som3 can) 
may be helpful in this respect. 

There are just a QfJw odds and end3 I can still do with this- check on the 
remaining serums, e.g., old and new para A 228, and on the stability of the c phases. 
Do you think the problem important enough to warrant an active fntersseiidn your own 
part? 

Other experiments are in progre33, some possibly disappointing. There are three 
-1,2 stocks I. have been testing as recipbents x- zega d:s in an w&iMwx& effort to 
obtain a --:z6. They are your #19&; Kauffmannfs 5594-51; and ftKine3 V.A.H.” Do you 
have the hdretrrry of 191 and of Hines? I am rather disturbed that all three 3eem so 
far to be behaving like #157, i.e., as phase 1 homologues. At lea&t, the first 
trials e- zega have given 4 phases in each case, rather than the otherwise expected 

These are being tested further. 
%uld give us 1,2:1,5. 

#157 -x miami %1,5 is 3uard.q out now, 

For the attempt at securing -:1,7 , the stock bredeneg strain is unhopef ul a3 
it is resistant to PLT-22. If you have a number of other bredeney’s, or other 
ED group stocks with authentic l,‘?. . . phased, they would be worth trying. I am just 
hoping something will turn &p th&buill o&&%fy the mnophasic phase-2 situation: 
there are etill solpet angles worth try*. 

Stock S. napoli, lz is also insusceptib;ah. Are there any others anywhere that 
could be tried? Final@: the two S. salimatfs are both insusceptible, 30 I think 
this problem had better be deferred for the moment. Please let me know if any other 
useful combination within the B-D group3 should occur to you; it is a u3eful test 
of the measure of our experimental control to have problem3 that are posed on other 
grounds than a priori possibility. 

Sincerely, 



3/l/53 Rtm-r 
morehead 

Sent: So-958 = 961 selected through 1,5 (m} serum, (c, c’l 

i--SW-958C- .h 958 selected throdgh 1,5,c' (kunzendorf) serum. (4 

sbv-961 = 5. cholerae d.~, kunzendorf, your 6165-52 1,5... 

Requested: 

1 S. bredenqg to test 

S. abortua equi (if 

Information: ? 

PLT-22 susceptibility, especially non-XXVII forma. 

any come to handjf for mnw purpose. I already have #26. 

--:1,2 Hines V.A.D., and 8191 Origin? Can these be classified aa paratyphi B? 

JL 


